The available data on the microwave spectrum of silicon sulfide are critically reviewed for information applicable to radio astronomy. Molecular data such as rotational constants, electric dipole moment and hyperfine coupling constant are tabulated. Observed rotational transitions are presented for all measured isotopic forms of SiS. These data have been analyzed in order to predict rotational transition of the ground vibrational state up to 300 GHz. From the given rotational constants transition frequencies in excited vibrational states can be calculated with little loss in accuracy.
Introduction
The present tables are part of a series of critical reviews on rotational spectra of molecules already identified in' the interstellar medium (see list in ref.
[1] 1). All of the available data have been gathered for silicon sulfide and subjected to reanalysis in order to provide a consistent set of molecular constants and a check on the reliability of the measured transitions, and. to allow a prediction of unobserved transition frequencies with known uncertainty limits. This review covers all information available as of January 1, 1976.
A full description of the theory of rotational spectra is given in a number of texts, but the discussions by Townes and. Schawlow [2] and Gordy and Cook [3] are particularly useful and the notation used here is generally consistent with these texts. The present analysis utilize the Dunham [4] nomenclature for describing thc molecular parameters and energy level expressions. The general equation for calculating the transition frequencies is:
(1)
Here j presents the rotational quantum number of the upper state involved in the transition, v is the vibrational quantum number and v is the transition frequency.
Equation ( 
where f (1, J, F) il5 the Cal5imiI' function. The values of the Casimir function as well as the calculated relative inttmsities for the hyperfine components of each rotational transition can be found in Appendix I of ref.
[2]. The present tables do not include Hne strengths other than the relative intensities of the components of nuclear electric quadrupole hyperfine structure. The line strength 8, is a simple function of the quantum numbers as follows:
and the Einstein coefficient for spontaneous emission is given by: [4] J. L. Dunham, Phys. Rev. 41, 721 (1932) .
Silicon Sulfide
The measured rotational spectra of all isotopic forms of silicon sulfide were fitted in a weighted least squares procedure to the rotational constants Y 1k which are given in table 1. The parameters' Y u , Y 2 1, and Y 02 for the various isotopic forms were coupled by the mass relations (2b}-(2d). Only the YOl'S were varied indenondently in the fit.
Jncertainties shown in table 1 are two standard deviations generated by the fit. This gives approximately the 90 percent confidence limit.
Some other molecular parameters are reported in table 1 which may be important for the .interpretation of the interstellar radio spectra. Tables   Tables 2 through 6 contain the rotational spectra of the various isotopic forms of silicon sulfide, which are observed with microwave spectroscopy in the laboratory. The first two columns show the rotational quantum numbers, }, which are involved in the transition, and the third column contains the vibrational state quantum . number v. These are followed by the observed transition frequency and the calculated frequency from the molecular parameter given in table 1. The calculation of the uncertainty includes correlation of the fitted parameters and the tabulated value represents the 90 percent confidence limit. The prediction of unobserved transition frequencies was restricted to the maximum calculated frequency of approximately 300 GHz which is more than sufficient to cover the frequency range of existing radio telescopes.
Organization of the Spectral
The sixth column of these tables contains the upper state en~rgy in equivalent cm-· i units (E/hc). The last column lists the references for the "laboratory measurements. For the convenience of the user, the transition frequencies given in tables 2-~ are listed in order of incre~sing frequency in For the isotopic form 28Si 33 S the hypothetical center frequencies are shown without hyperfine components. (57) 107385.611 (57) 125280.988 (90) 12S280~9S0 (91) 125280.956 (91) 125281.Q45 (G1) 125281.045 (91) 1 1 13175.1165 (1110) 143175.440 (141) 143;L75.440 (141) 143175.507 (141) 143175.507 (141) 161068.820 (200) 161068.799 (200) 161068.799 (200) 161068.852 (201) 161068.852 (201) 178960.912 (280) 196851.600 (360) 214740.745 (485) 232628.206 (600) 250513.843 (750) 268397.515 (930 For the isotope 28Si 33 S the hypothetical center frequencies are given.
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